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[4#fF!S#<E>©B] 

tfiiEy- h mm t mtm^&m t o 5 1 1 - 

T, HufB-hJl^COB^Jf:^ 5 0 n m.W_h, 1 5 0 n m«T 

r-fc 5 r t ?ri#m t -r z> mm h ? > ? . 

x 0 . 5 IWo£A-h> 3 0 B^%WTt- 

5 r t sr^m t -r z mm h y > is* 
[ti*3S5] m*m4mm<vmmh7>isx?<Dmm: 

SSfeo 

[0 0 0 1 ] 

[^rojg-rs&^iF] mmvy^-V'*.? 

[0 0 0 2] 

SMI^x5ri:/55f#5tOiLt, teta^ffa S i 



[0 0 0 3] £i\ S i Oxgi 0 457>y- — b 

ltfjtmzntzmit&mtii {#y*mm son; 

S i BI«:Br5£©#Jfeft S i m^f-ls 5 2 

«5 oco^ffitcs i Ox8IJ:t9^5y-b^^5 3£r 

[ooo4]« Lfc^jsa^i^^, p m¥-nftm®M 

i$m(0-=?y.?s<?—>\cf8.MVtz?z.X\ :ov7^/< 

(B) £^-ir;tf;*£T&AU rlxl;J:oT#(giS il 
^->5 2(Cp^^ft:M«5 2 P£®J5£-r5„ 

Wk'*?-is5 4\^<?->m&L-W--r<, v- v&.mm;< 

5 4^-^^^{^LTS7tttStg5 OO-gBtcy >- (P) 
SritAU rttl-<toT^M B B B S i ms<?- 

[0 0 0 5] &:jb\ ifeL/t'T^-vaAfCjott^-^^^ 
t LT^^-tirfcy- FMI/^-V5 4 fi, v 
^P>^STSa^5 4 a i7yv; = ^A^A^;i5±l 
I5 4bt^iiti5i9, vX^tLtii^ftfcit) 
^#^-ti:T# h7>-i??.?(D<y— MM, TFT7M 

[0 0 0 6] pS, nIO^S^5 2P, 5 2N£ 

6, S i OxiIJ;i9^5M2gp B ^^5 7&ftmir 
Z>o tLt, ^1S^^^5 5SU ? ^2jlP B 1^M5 
7ti, MIS i 5 2X^111^^5 6 (djg 

i-Si§P€rff^b, C©FlP±l:, y-^li5 8S, 
K Vlli 5 8 D . S.O'^Sia^ 5 8 S B Sr^i" 

58SBI4, TJlW-tx-ilfc^^llilS 8 a ir±S(B!j{C 
[0 0 0 7] tcom. 5 0 ±{w, SiNxl 

v^X;?|fi5Bt. JPE&lElS&asCi:, y-hE«|»Di:S: 
^r-T 5#ISbbT FT7W 7l5^fi)ci-S 0 
[0 0 0 8] ^*5, Hl^, :jf-^-5 2LDtt, nlfS* 

m®5 2N\zmmL.xBf&ztitLi&} t -7>nm i tm&m 
^r-fet), 6 ott^- h&mm5 3 ty- h&jaigs^^ 
-V54 t<Dfflizmi&£titim2 7- h&mmx-bz. 
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[0 0 0 9] W±<Oi pfcLTKiSLfc^lSftS i TF 
TTWfi. CMOS«i£<D h y £ VteZmWl 

[ooio] ±.mLfr'&%:v>mm}-y^i?xfiX'iL y 
ttzmm.f$.ftk l-c, tjgK<oA i ^ (±sai5 4 

b) £fflV>-C*i!9, r tit <t o t if ^-ESrol® : <t S 
^*tt^<£>f&T£l»i^T-^-5„ L*»L/i*Sfe, Al^ 

Jfti-Sfcftfctt, ±JfJK (7^5=|?A^M) 54b 
©Til^^^f.!i5Tlg5 4 a ?rEf Lfc^fi 

[001 1 ] *1©A 1 £-&££-ey- K — v 

5 4 5:1^5^, fioigl^v^, ^l, fl2<£>Jl 

mmmm5 5, 5 7 ^^1-5^^ 5 4 0 o°c&.±(o 
fig-r s^f«i^i^ 55, 5 7 < . m l < (ifiigii- 

[0 0 12] y— h&JBJgl^ — >-5 4 (75 TiffiH T- 2b 5 
y- h»8:l5 3Sl/7y^-^- M5 1 icffli^Tv^ 
5S iOxIli «it±, *#£®*LT«fiFLT^;5 

:ti^aii, 82wir«R5 5, 57© 

1 tSJ^bTTK^^^^^S. ^LT, :®± 
5(CLT^^brc*^(4mi, ^2 0irMll5 5, 
5 7, fcSV^iy- hMl'^-V5 4£}f L._hCt\ 

[0013] 2A1+3 H 2 0-»A 1 2 O a + 3HJ-® 

UfJH5 4 bOTJf l-^* >fi>hteZ>Tm$M5 4 a £I£ 
ft. TH54aS:, S i OxmfrbfSiM-tZTl^AlCtt 

Z>ZtfrX$Z> 0 
[0014] 

[^^7)5«?^:LJ; 9 t-tzmm] \^i>^t£tfh. y-^ 

SIF^v^??!^^!;^!), (1) ^@$<9^ 
i&Ti-^, (2) Tig^^MtS, (3) V— h& 
II^-V5 4©±^i:Lt 1 A 1 -£-£:£fflWc::!§ 



y<[) Tmt LXit1m^tltzTmm5 4 a (^?^) tfJJUO 
Xli, K^-YiyfV^Ctoty^i*^, ^<7>fc 
1115 4 b (TVl'S =£iv3-&) CDflPXlifiroT 

??->-yjLUtf-&^\z.t£ <0 , xefb^itxS - £ 45, 

Xgidt^T^tt^^V^^ld, 

*3ffi*J-J:5, v©TIi5 4 a SrR»t5t» *® 

[0 0 15] ( 2 ) <0i $ P<7?f tf,B ^ 
XSSrff 5fctcfTofcpM^ifcffi*£5 2 P<DJtm 

rro<t?!tTiSJi4> ^coxgtrjovrfir^s-f 

i-5XS#(-*3V^TtT^>tl€>^^VttA) tC*3V>T, T 

[0 0 16] (3) <ag £ B<3i&6a 
y- h^Jg^^->5 4©±^t LT7;^ = ^A 

&m±-tz>o *co<t n 5/i?s:gsjh-rs(c«, y— 
h &mm&fim<» y a * * ?ag 3r-f-#Tif tu* «t v ^t? 

*m&*m&fc^z&m*%.$E±x<ohz.?>n&\.x^ 

itUi^LT, _UIflf54b (T/i^^^^^^- 
&) c t J 0^iP7E^SSr«< Ltk XtELfct n 5/^ 

[0017] *<7>1tlsb. tny^ £HSlt Lfc 9 x.T-+5> 
1, l2<Dlf B 1ftig5 5, 5 7©*ltt^I<49. 

z\<dz\ b&mBffl~>a— h&ffimiziite&e 
[0 0 18] XIEWr <bli, y- FMg'^->5 4 
SrX^^5 4b (7/U?=7A^t) tTH5 4a 
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tt, T1I5 4 a is) (D&mtLfrlfa 1 0 0 u Q -c 

SrTff 5fc*fC|4±®)Bl5 4 b (T/ui- (7) 
«ff&«< L*»**Mffcf>1\ rtl-Ct^tt"?. toy 

^*js4Ln<4ofc9 > f— h&mm'<?— >s 4 

5</- h&JSJil^ — >"5 4<D®clftt (^Wy^) ^ 
[0019] 

Tmm<D±\zmm ztvti±mmk &m tr^?.rii;# 

[0 0 2 0] 

vis, *5<tmt#saiissrs:»tT/£.5»^h7>v ? ^^ 

[0 0 2 1] SIKC, T/WS-^A^r^^ir-rs^JR 
*»e>*5±JiRt, ^V^i'&lZ.f&ftk-fZ&mfrb 

[0 0 2 2] S?2f;i, *y y^vSr^fig^t-rs^JR^^ 
10 0 2 31 131:, h n y ^ £fl]frJ Looie^ffifexS: 

T^y^fv^ffl^fc^icii iif?i5~2 0/xQ 
•cmi&So *:<Dtz#>, T;\'5.~<}A.&±i&'ftk-rz>&. 



U ri»o, *«>}&[*#/]*£< ^Sffll^t^fcSo 

[0024] suic. Til (^y^v^±^ti- 
HlPtsri-e, TBffllir-tJlBl (tvu$-£a&±j& 

5 - •> A Sr t -T 5 4tm £r k'<D £ 0 lc«j£-f 3 ?J> 
tsr k&"SmX't>Z 0 tot, JiJBRWij/^v^jg 

[0 0 2 5] tf*«2IB«cD^0Jtt, »*q(lH:«S3» 

Ihyy^^^i^fe^T, mifeJi^i^oUi:^ 5 0 n m 

£i±, 1 5 0nm«TT'fc5rtlc#f*|rL,T*5l5, 
[0 0 2 6] !f*«3fE*(7)^BJli v lt*JSlSfc(±2 
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[0 0 2 7] »#*4 S«±(C, 

- -7 A £• i: -f- £ b 4 5 ±«««rfi;ta-CJ&£ 
U rne>TJBBti3J:tf±JlffltSr, 7xyMyfy^ 

[0 0 2 8] T/U5 = ?A£±/&9-J:-r5&Jg;fr>lb&5 
[0 0 2 9] »#Jg5lE*©«9]tt. W*3S4(C#,6* 

X. 7 , fyt^y^7fvt©^M5rIi/\ a> 
^Vi/ig*tl^l^75^L< f4«< /£-5<S(c$iJ^)i-5r i: 

mtigo^'yT-^fmm&mffl-rzz t&x%. rwct 

[0 0 3 0] «T, *3BW«>*l6<Z>Jgl8-ei!>5»BS h ? 
[0031] Sf, :o«Il>7y^^7Kcii 

— 3— h^a^Jtbttrv-So 7yy-a-Mi2© 
M B B 9 Sil/^-y3i;it Pi*ifW«3PiN 

« 3 N i: ffi K-Zn 3 LDtd* 

[0 0 3 2] £ iS*ttS« 1 (CttftlSA S i 

^-y3^aotgiy-^Il4tf2^-bffii 

^JR^^-V6I4TS^6 a i_tJWR6 b t&mmi, 
xmOLZtiXtsV* T1I6 ali^ey r/=f^- 

(£17, Mo-W^iSf) 7!>>ibt?lfiSc£*l-C 
<^6„ Ji@»6 bli7;y?='>A-v';U3 = ^A^ 



<£IT\ Al-Zr^t»t) fahm&ZtlXlt^Zo 

[0033] myt&smnai. y-h&mm 
'<*->-6%m^xmimffl&mm7&]&j$.&tixj$ 
<o. mimmmmm kdo^\s.. m2mmmmm9 

t. I TO*f©ISitiil^45I*tS8 tis^ 
£*vc^5. SBi, fg2/fP B liS&ftl0l7, 8 fi0tlx.fi S i 
OxJi»&«J*£;h,T^3. ^2^P B 1^»^9<DJL9(C 

tt, y-^tiios, K od, jfeSKil 

1 o SB^iSR^tuTi^o rttP>ttm o s, io 

P, 10SBI1 f^yf («T> Tili:»t) 10 

«JBLTJEj«$nr*5 9, PS!, Nl©*iM^3 
P, 3 N/<eV^Lli»mffi8(C^rtt^nS»E$ttT^5.o 
iS3tttSKi (cji, rtt^misi 0 S, 10D, 10S 
b^Hot s i n x <t 9 ts^yy^— yayRi 1 AS 

MJJxTl^. rcoj; 9fdLT, M^SBA, I$h7 
VS?**ttB, JE«i|5HS*BJC*iiir^-Ma»lBDSrfl| 

[0 0 3 4] jfctc, roiBF5y^#7H'©»a 
73?££!ft?J!i-5 0 #7*S«^o3ftt£S;|gl<£>?x. 

S i Ox?i 0457yy-3- h«2«r*Bli- 
•5„ £bR:, 7yy-^-H2lt7 ; t/i'777S i 

-?rf,itt5ii:t-^ B s H S i^3' i^MtS. (B 

2 (a) mm) 

yy/77^igiaofS©#fe B B s ii/<?-y3 

ic^fig LfcSL &m±m^ S iOx±945Iiy-h 

mmm~i$.im-rz>o ec, i 2y- M6»K5 jitc, m 

o-WM^?)i5TM6 a £ A 1 - Z r-g-&tf>b# 

5±ig6 b tZf&m^xmm-tZo (02 (b) # 

.HI) 

2fet-. ^EblHlSS«l5Cro0fSffl*jt{Cpa ^y-y^??:! 

6bit -fSt^x^hiyfy^tSrtf, ±T 
Jlfif6a, 6 bi^^Jcf tyi£Al©v^^/^-y 
12SrMt5„ (B2 (c) #BB) 
^?^-yi2^X7iU £t£AS 
y3©- gCf-B (*<7slt) £-£tr#*£jS#?#Jlc&AL 
TpiHW«3P5rMt5. (12 2 (d) #Jg» 

o 5 , mm. mm. mm. R^com^m^mi^x-^^^ 
^-y (TlleaMyiiieb) 12^-gf 
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^•5o (12 (el #§») 

mix. mjt&mmi ±.^wi7£<D7* h u-^x w**— 
is zm-tzt-e, m2 7-b&m 

K^-y5LD^ ®iR h7 Vv>^^$BBC0y— Ml 
4. -5" Lt, y— — V6»V*2^- M6 

V3C0— gB^, p (yy) fciitRW^aA-t- 
iixK±9, #iiSii^-y3l;nl^ 

S„ r<Dt#, I2y- hi»^-y5 LD<DTl- 
M^ilSffiK-ynS^ftftS LDIS. P (y 

3 (a) 

i^V^X. IttSfi 1 iffit S i O x J; "J 1 
»l7^«f5„ SBlJlBHfiaaR7ti«)HLfc© 

^l@K^JS7^S^SoTI TO*©3^«l 
R (BI^B&) SrfifoRU $?>l^itWLt'7 

®»*®8^|foT, S i Ox£9&£ffi2JiMI6tRK 
9S:IBl»ra»ISW7Ji^|Ri-5 0 (03 (b) # 

^2gra«6»IBl7, 8 1:, Pl^ffffi 
«3 PtN®^flc«|«3Ni:(cJgi-SHP 1 3«r7&j& 

1 4 &Mf$.-tZ>. iP13, 14 Sr^fig Ufc^, Sfttt 
1 <D;£®{C, TillOatAlllOb Sri»g L 
T/SJglU £ bt~, AlllObMTiglOa^ 

SSi 10S, km 1 0 D, RXfM&Wm 1 OS 

BtrMti. (H3 (c) #H8) 

^TtltS^ 1 <D-£M^ S iNxKMKLt/< 

•r^- ->3Vli l (ciE^ail8S.O«3l^mSSB (la 
*«B&) Clt5!SP 1 5 Sr»j8LT\ 11 1 t^-TSSi 

[0 0 3 5] EMC, *HJ605Jg|g^^ Lfc A 1 - Z r 

aitf>8UHitj£ (Al-Zr/Mo-Wiil) 5r0iJ|C 



[0036] ±je LtzmmmmicTP i^itmtk. mm, 
mm. Rxf*.<om-&m&m^tz®&<oA 1 -z r^&m 

#ttfc0 4Xt*H5K**LJeix*-*- o - b HI K J: 0 W 
bA^SCtSt^ Al-Zr^Mo-W^^i?! 

[0037] Al-Zr £-&JKT-fi, Z r M&<DWMZ 

iigw^fkfi, TS»=Mo-w^BI*s*)5jfrg-efc« 

w^x^-yf-isymm-iteT-fZo mo-wmii^ 
— *\ f>rx^>m8t&3 oj©^%«± 

[0 0 3 8] ^ y^ryfciirroi p^SSSEffl>4 s *> 

#^bH-5o i-^Ct?*), Al-Zr^M/Mo-W^ 
&«*8«Lfc»&te:*S^-C, 11©A1 -Z r-g-^BS 

•H&Jia s »JS£*t, «*S*vfc5F«l!BS»cJ:oT, Mo 
[0 0 3 9] £©J;3*^«flMf4^©g*«J*£ftS 

• zr.y^f&jz^m^Xfto/m&.-TX-fto. 

[0040] ^rrx% ^y^-y^mmnm^mm^s&'j 

-Zr^M (±Il6b) ©Zrig^CZr (Jp;^- 
%) , Mo-W^g (T1I6 a ) ©W«?rCW 
(Zr) (J®^-%) i-T-Si:, Hl6ro^^>ffi^AT^L 

a i - z r ^li t)Mo - w^iroi^f y/lS 
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< 3*§ft, ±Jf HH 6bffe5Ai-Zr ^MroM 

mm£*ib < * •? . sura •> a - h & §i # s r -rsimm 

[0 0 4 1 ] CW (Zr) <2. 5CZr + 5 

W*£i4S (16) froftJitCt^Lfcei, -r* 

M o -W^MISrBK Lfc*&-e»i» M o - W^&mi. 
9 A 1 - Z r ^l©x y f y^;jsa< 

{ssetT-fcsA i -g-^sc# (±.mme b) wian 

3 C (Z r ) +1 5 SCW (Z r ) S 2 
A 1 -Z r/Mo-W^JiflgcOfllffSC-OI^-Cy^ 
So A 1 -Z r/Mo-WCDtgJllBIICio^Tfi, ^Oi 
(1) ilgCtSAl-Zr^-M (±1K6 
b) te*Jtt5tns^©3S£*«» (2) f^xtitn 

[0 0 4 4] Sf, fl©Ifrt*&5toy^OM« 

-T) #3 0 0°CT-fc54i-g\ A 1 - Z r^R (_UgBI 
6 b) t><DZ rfem&0. 5KWJ:t'fc5»ih7 

[0 0 4 5] ^-hM1^7-y6MiOft 
ffi-7°o-fr^?a^^ 4 5 0°C6Di§-£\ A 1 -Z r-£-&J8l 

Ull6b) t©Z rmm&7. 0g^%©»|gh7 
y^^TKTU Al-Zr^I (JJl6b) 

«S*P**bfcA 1 -Z r-S-^flg (±fg6b) -cfcjttf, 

Tmax=450'C 



6b (Al-Zr) zDS^-rSiV^o^tP^S^-r 

[0 0 4 2] CW (Zr) >3CZr + 15 ■® 
Lfc^ot, JilELfc*16<OJgJfi©r:i: < . Al-Zr 

/Mo-w©aiii^- h^ig/^-ye t Lxm 

^•54§-g-{Cfi, A 1 - Z r-g-AittwiSWSZ rj*&, & 
r/Mo-W-&&®£K:*5tt5W»gffS, @6tf©ffliBf 

[0 0 4 3] 

5 C Z r + 5 ■■•© 

[004 61 CZr^O. 5 
fcfl, 2 0°CSTm a xS3 0 0t 
CZr^O. 0 4 3Tmax-12. 4 •••© 
fcfc'U 300tSTmax£5 00t 

*SiSVMCtBB*>e,i-A 1 - Zr^l (±116 a) © 

A 1 l*#«£rJW*©»j«©A 1 -Z r -S-&BS3r±JiBI 
6bMffl<^-5 — Mo-W^M^TIJg6al;ffl^ 
fcy- h^ISf/^-V 6 5rli f5T F T7 K (CjoV^ 
T, tas/^JCjgH-rSE^^S (v-g-h) tfft*k-t 
S^r«SSr^UTV5„ ^HiTmax = 4 50tOf 
*2l4Tma x = 5 0 OtCD^JCoVNT^rtL^n 

[0 0 4 7] 
[3S1] 
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[0 0 4 8] 
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X 


Al-7. OatSZr 
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X 


AI-9. OatXZr 
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[0 0 4 9] miRZ$m2frbi>Wbfrte£ A 1 

ik, rt$a i -z T&&m<Dt*iyi?m±&mazjmm 

ftWfc!), 5 0nmMl5 0nm^T«M 
Hrt"e*>*Mi* A 1 - Z r ^^il^A 1 R Id t n y $ \c 

BH-rsBKuns'a- h^orasii£c#v\ stic 

[0 0 5 0] »Cl^ Ki5«|^»2(0!W*'e*>5Ej»» 

ft«M*0>»lM\ TiR6a^LTMo^±^it5 
r ^^pjf|(cftofc^T*fel9. r^W^S^SJ 
[0 0 5 1] *2©XSftW»M\ uir 

^->6^^^*^^nir^^^^jx.^4 5 0°C<h 
JgJgl (Al-Zr^4g) *<Dmm (Zr) 

[0 0 5 2] —mt LT, WJ:3*y- h&JSBi'^ 

rr% *mw<Dy- h&mm'<*-^6 1 itit mo 

-W^^P>ft ORil 5 0nm(^Ti8 6 a £>Jbfcl, 
Z r £ 1 . 0Jf^%fetoLf;:A 1 -Z r-g^^£>ft£Jb 
JU8I6 b ORff-ejgfigLTft 5 fc^Srf^ricb^io 

^ y ^ f) Iff 1 5 0 n mOTH 5 4 a OiC , Z 
r£l. OS^/ofilBLfcAl - Z r^f>45±i 
R5 4 b *a^oK»-eMLT45 fcOMtfco ft 
jo N LtML/iTi^6 a (Mo-W-^ 

<nVcmfite2 O/iQ-cmi*^ 4 a 

V) ^Jfcfijftte 1 0 0 n Q • cmi:/^„ 
[0 0 5 3] H7i9We>^4«t5l^ *»Wfi-ett, 



L^fc^Oct 3ft3b*te-hSIB6 b, 5 4btf>RJ¥tf s » 
l/^J<, 1116 b, 5 4 b^BSJPS: 1 0 0 nmi: 
Ut»£li:tt3 0%, 7 5 nm-ef;£3 5%t^>- 
6L<0(S«Sb*^ s # _LSfc<0 t o y ^ ^^^(7)ffll$«J 

3fc*£0N:T, tS^cftv^ixfcy-h^JRJK^^-^ 

[0 0 5 4] £ r*>"C\ JiELfc*J6<D?gffi-ett, 
h^JSR^^ — t LT, Al-Zr^?>45± 
JfR6bi:, Mo-W^feft5TiK6 a tt#t 

zmmffitii (Ai-zr/Mo-waig) srjs^fco 

(Mo) Sr^»ii-5&JR«Srffl^*ri:-C, _h 
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(57) Abstract 

[Problem] To realize a wiring structure with low resistance 
and high reliability while the productivity and yield are 
maintained. 

[Means for Resolution] At least one of a gate electrode and 
a signal wiring has a laminated structure of a lower layer film 
6a formed of metal mainly composed of molybdenum and an upper 
layer film 6b formed of metal mainly composed of aluminum, 
whereby collective wet etching process, the control for the 
etching shape and low wiring resistance can be realized. 

Claims : 

1. A thin film transistor, comprising: a semiconductor 
layer; a gate insulation film; a gate electrode; a source- 
drain electrode and a signal wiring, which are provided on a 
substrate, wherein at least one of the gate electrode and the 
signal wiring has a lower layer film formed of metal mainly 
composed of molybdenum and an upper layer film, which is formed 
of metal mainly composed of aluminum and stacked on the lower 
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layer film. 

2 . The thin film transistor according to claim 1, wherein 
the film thickness of the upper layer film is from 50 nm to 
150 nm both inclusive. 

3. The thin film transistor according to claim 1 or 2, 
wherein the lower layer film contains tungsten , and the 
additive concentration of tungsten is from 0.5 atomic % to 3 0 
atomic % both inclusive. 

4. A manufacturing method for a thin film transistor 
having a semiconductor layer, a gate insulation film, a gate 
electrode, a source-drain electrode and a signal wiring, which 
are formed on a substrate, wherein the process of forming from 
the gate electrode to the signal wiring includes the steps of: 
forming a lower layer film formed of metal mainly composed of 
molybdenum; forming an upper layer film formed of metal mainly 
composed of aluminum to be stacked on the lower layer film; 
and simultaneously forming the lower layer film and the upper 
layer film into a designated pattern by wet etching. 

5. The manufacturing method for a thin film transistor 
according to claim 4, wherein as the lower layer film, an alloy 
film of molybdenum and tungsten is used, and in the forming 
process of the lower layer film, the concentration of the 
tungsten is controlled to a value so that the etch rate of the 
lower layer film is the same or a little lower than the etch 
rate of the upper layer film. 
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Detailed Description of the Invention: 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a thin film transistor and a 
manufacturing method for it and particularly it provides a 
wiring having low resistance and high reliability even in a 
high-temperature process. 
[0002] 
[Prior Art] 

Various techniques for forming a thin film transistor 
using a polycrystalline silicon film (hereinafter referred to 
as polycrystalline Si film) on a transparent substrate to 
realize high-performance thin film transistor array have been 
shown heretofore. In these techniques, it is requested to 
use a glass substrate, which is inexpensive and disables high 
temperature processing, as a transparent substrate. In order 
to meet such a request, low-temperature polycrystalline Si film 
forming technology has been put to practical use for the last 
few years and applied to a manufacturing method for a thin film 
transistor array. An example will now be described with 
reference to Fig. 9. 
[0003] 

First a polycrystalline Si film (not shown) is deposited 
on a translucent substrate (glass substrate) 50 where an 
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undercoat film 51 formed by a SiOx film is formed, and further 
the polycrystalline Si film is shaped into a designated 
polycrystalline Si film pattern 52. A gate insulation film 
53 formed by a SiOx film is formed on the whole surface of the 
translucent substrate 50 where the polycrystalline Si film 
pattern 52 is formed, and subsequently a metal laminated film 
(not shown) formed by a laminated film of a lower layer film 
made of titanium and an upper layer film made of aluminum alloy 
is deposited on the whole surface of the translucent substrate 
50. 

[0004] 

The deposited metallic laminated film is shaped into a 
mask pattern for forming a P-type semiconductor region and then 
with the mask pattern as a mask, gas containing boron (B) is 
injected into a part of the translucent substrate 50, thereby 
forming a p-type semiconductor region 52P in the 
polycrystalline Si film pattern 52. Further, the mask pattern 
formed on the metal laminated film is reshaped into a gate metal 
film pattern 54 . After the gate metal film pattern 54 is formed , 
with the gate metal film pattern 54 as a mask, gas containing 
phosphorus (P) is injected into a part of the translucent 
substrate 50, thereby forming an n-type semiconductor region 
52N in the polycrystalline Si film pattern 52. 
[0005] 

The gate metal film pattern 54 functioned as a mask in 
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the above ion injection is provided with a lower layer film 
54a formed of titanium and an upper layer film 54b formed of 
aluminum alloy, and even after being functioned as a mask, it 
is made to remain to fulfill the functions of the gate electrode 
of each transistor, a TFT array and a signal wiring of a driving 
circuit part. 
[0006] 

After p-type and n-type semiconductor regions 52P, 52N 
are formed, a first inter layer insulation film 55 formed by 
a SiOx film, a pixel electrode 56 formed by a transparent 
conductive film and a second interlayer insulation film 57 
formed by a SiOx film are formed on the whole surface of the 
translucent substrate 50. An opening reaching the 
polycrystalline Si film pattern 52 and the pixel electrode 56 
is formed in the first interlayer insulation film 55 and the 
second interlayer insulation film 57, and a source electrode 
58S, a drain electrode 58D and a scan wiring 58SB are formed 
above the opening. The source electrode 58S, the drain 
electrode 58D and the scan wiring 58SB are formed by a laminated 
film of a titanium film 58a provided on the lower layer side 
and an aluminum film 58b provided on the upper layer side. 
[0007] 

After that, a passivation film 59 made by a SiNx film 
is formed on the translucent substrate 50, and further the 
semiconductor layer (the polycrystalline Si film pattern 52) 
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is activated by heat treatment in an atmosphere of hydrogen 
to complete a polycrystalline TFT array having a pixel part 
A, a pixel transistor part B, a driving circuit part C and a 
gate wiring part D. 
[0008] 

In the drawings , the reference numeral 52LD is a 
low-doped n-type semiconductor region formed adjacent to the 
n-type semiconductor region 52N, and the reference numeral 60 
is a second gate insulation film formed between the gate 
insulation film 53 and the gate metal film pattern 54. 
[0009] 

The thus manufactured polycrystalline Si TFT array is 
characterized in that a driving circuit part formed by a 
transistor of CMOS structure can be simultaneously fixed on 
the same substrate, so that the manufacturing cost of a liquid 
crystal display panel can be remarkably reduced , and also a 
switching element and a signal wiring can be reduced in size 
and thinned so as to attain high pixel aperture ratio or high 
definition. 
[0010] 

In the above conventional thin film transistor, as the 
main component of the gate metal film pattern 54 which becomes 
the gate electrode and the signal wiring, low-resistance Al 
alloy (the upper layer film 54b) is used, whereby lowering of 
display performance due to delay of the signal wiring is 
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prevented. However, in order to constitute the gate metal film 
pattern 54 taking the Al alloy as the main component , it was 
necessary to take a laminated structure in which the lower layer 
film 54a formed of titanium is disposed under the upper layer 
film (aluminum alloy film) 54b. The reason for this is as 
follows . 
[0011] 

When the gate metal film pattern 54 is constituted by 
a monolayer Al alloy film, in the subsequent process, caused 
is the disadvantage that the gate metal film pattern 54 and 
the interlayer insulation films 55, 57 located thereon are 

floated or separated by heat process conducted at 400 °C in 
depositing the first and second interlayer insulation films 
55, 57. Although the cause of this disadvantage is not always 
clear, it is guessed as follows. 
[0012] 

Although the SiOx film used in the gate insulation film 
53 and the undercoat film 51 which are the bed layer of the 
gate metal film pattern 54 structurally adsorbs and retains 
moisture, it is inevitable that the moisture is desorbed from 
the SiOx film to some extent by heat process in depositing the 
first and second interlayer insulation films 55, 57. The 
desorbed moisture, however, reacts with Al which is a principal 
ingredient of the gate metal film pattern 54 to generate 
hydrogen as shown in the following formula (1). The thus 
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generated hydrogen pushes up the first and second interlayer 
insulation films 55, 57 or the gate metal film pattern 54, 
thereby causing floating and separation of the films. 
[0013] 

2A1 + 3H 2 0 -> A1 2 0 3 + 3H 2 f ... (1) 
On the contrary, when the lower layer film 54a formed of 
titanium is provided under the upper layer film 54b formed of 
an aluminum alloy as described above so that the lower layer 
film 54a is functioned as a barrier layer to the moisture 
desorbed from the SiOx film, the above disadvantage can be 
overcome . 
[0014] 

[Problems that the Invention is to Solve] 

However, even in the conventional thin film transistor 
array in which the above lamination structure is used as the 
gate metal film pattern 54 to overcome the disadvantage due 
to separation of moisture, the problems such as (1) lowering 
of yield, (2) generation of Ti residue, and (3) impossibility 
of preventing inter-wiring short caused in the case of using 
an Al alloy as the principal ingredient of the gate metal film 
pattern 54 become obvious . The problems will now be described, 
pescriptjon of the problem (jj 

The processing for the lower layer film 54a added as a 
barrier layer is conducted only by dry etching. Consequently, 
in addition to the wet etching process performed in processing 
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the upper layer film 54b (aluminum alloy) , newly a dry etching 
process is needed, so the number of processes is increased. 
Besides, the dry etching itself is poor in productivity as 
compared with the wet etching, and also flakes or the like are 
put on the surface of the substrate to easily cause etching 
failure. For these reasons, when the lower layer film 54a 
formed of titanium is provided, lowering of yield is caused. 
[0015] 

Description of the Problem (2) 

In performing the dry etching process for forming the 
gate metal film pattern 54, Ti residue in dry etching is 
generated on the gate insulation film 53 by damage due to the 
previously performed formation process (ion implantation) of 
the p-type semiconductor region 52P. Such Ti residue works as 
an unnecessary mask in the work (e.g. ion implantation 
performed in the process of forming n-type semiconductor region 
52N) such as ion implantation performed in the subsequent 
process to deteriorate the processing accuracy (the accuracy 
of ion implantation or the like). 
[0016] 

Description of the Problem (3 1 

In the case of using the aluminum alloy as the principal 
ingredient of the gate metal film pattern 54, hillock is caused 
from the aluminum alloy. In order to prevent such hillock, 
it will be sufficient to fully lower the process temperature 
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after the gate metal film is formed, but the technique for 
lowering the process temperature without deteriorating the 
performance of the thin film transistor is not realized up to 
now. On the contrary, the concentration of an additive element 
in the upper layer film 54b (aluminum alloy) may be heightened 
to prevent the above hillock. The heightening of the 
concentration of an additional element in the aluminum alloy, 
however, will cause a rise in wiring resistance. 
[0017] 

Therefore, in order to prevent hillock and 
simultaneously obtain enough low wiring resistance, it is 
necessary to enlarge the film thickness of the gate metal film 
pattern 54. However, the density of causing hillock in the 
aluminum alloy film has a film thickness dependency and such 
a tendency that the larger the film thickness is, the higher 
the hillock generation density is and the larger its shape is. 
Consequently, the vicious circle is produced, in which when 
the film thickness of the upper layer film 54b is increased 
to prevent hillock, the hillock is liable to occur due to that 
cause. This will not prevent hillock. Further, when the film 
thickness of the gate metal film pattern 54 is increased, the 
coverage of the first and second interlayer insulation films 
55, 57 formed thereon is deteriorated, resulting in the 
occurrence of inter-wiring short. 
[0018] 
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The above will not change even if the gate metal film 
pattern 54 has the lamination structure of the upper layer film 
54b (aluminum alloy) and the lower layer film 54a (titanium). 
That is, since the specific resistance of the lower layer film 

54a (titanium) is high as much as about 100 \iQ. cm in the gate 
metal film pattern 54 of the lamination structure, it is 
necessary to increase the film thickness of the upper layer 
film 54b (aluminum alloy) for lowering the wiring resistance 
of the gate metal film pattern 54, and in spite of increase 
in film thickness, hillock is liable to occur, the coverage 
for the gate metal film pattern 54 with the first and second 
interlayer insulation films 55, 57 formed on the gate metal 
film pattern 54 is deteriorated to easily cause inter-wiring 
short. 
[0019] 

[Means for Solving the Problems] 

According to the invention, a thin film transistor 
includes a semiconductor layer, a gate insulation film, a gate 
electrode, a source-drain electrode and a signal wiring, which 
are provided on a substrate, wherein at least one of the gate 
electrode and the signal wiring has a lower layer film formed 
of metal mainly composed of molybdenum and an upper layer film, 
which is formed of metal mainly composed of aluminum and stacked 
on the lower layer film. 
[0020] 
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[Mode for Carrying Out the Invention] 

According to the invention described in claim 1, a thin 
film transistor is formed by providing a semiconductor layer, 
a gate insulation film, a gate electrode, a source-drain 
electrode and a signal wiring on a substrate, and characterized 
in that at least one of the gate electrode and the signal wiring 
has a lower layer film formed of metal mainly composed of 
molybdenum and an upper layer film, which is formed of metal 
mainly composed of aluminum and stacked on the lower layer film, 
whereby the following effects are provided. 
[0021] 

The first is that the upper layer film formed of metal 
mainly composed of aluminum and the lower layer film formed 
of metal mainly composed of molybdenum can be subjected to 
patterning by the dry etching method using the same etchant 
without using the dry etching method. 
[0022] 

The second is that the film formed of metal mainly 
composed of molybdenum works as a good barrier layer to moisture 
penetration instead of a titanium film. And, the film formed 
of metal mainly composed of molybdenum will not generate 
residue in dry etching due to damage at the time of ion 
implantation, which is found in the case of the titanium film. 
[0023] 

The third is that wiring resistance can be decreased 
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while hillock is restrained. Although the specific resistance 
of metal mainly compose of molybdenum is a little increased 
with an increase in concentration of the additive element , it 
is relatively low. In the case of using tungsten as an 
additional element , for example , it is substantially 15 to 2 0 

\x Q • cm. Therefore , in the case of stacking the upper layer film 
formed of metal mainly composed of aluminum and the lower layer 
film formed of metal mainly composed of molybdenum to 
constitute the gate electrode or the signal wiring, even if 
the thickness of the upper layer film formed of metal mainly 
composed of aluminum is not so large, sufficiently low wiring 
resistance can be realized. On the other hand, the density 
of causing hillock in the film formed of metal mainly composed 
aluminum has a film thickness dependency, and has such a 
tendency that the smaller the film thickness is, the lower the 
density of causing hillock is, and the smaller its shape is. 
Accordingly, in the constitution of the invention where the 
lower layer film formed of metal mainly composed of molybdenum 
having relatively low specific resistance is provided to 
decrease the film thickness of the upper layer film (metal 
mainly composed of aluminum), the occurrence of hillock due 
to the subsequent heat process can be restrained. Furthermore, 
since it is not necessary to set the thickness of the upper 
layer film so large, inter-wiring short will not be caused by 
deterioration of coverage of the film further formed on the 
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gate electrode and the signal wiring. 
[0024] 

The fourth is that the shape of the lamination structure 
of the lower layer film and the upper layer film (metal mainly 
composed of aluminum) can be controlled by controlling the 
concentration of an additive element other than molybdenum 
contained in the lower layer film (metal mainly composed of 
molybdenum) . The way of constructing the metal mainly 
composed of aluminum as the upper layer film constituting the 
gate electrode and the signal wiring is determined in the light 
of wiring resistance needed in design or a manufacturing 
process for a thin film transistor. The etch rate thereof 
varies with the kind and concentration of an additive element 
added to the metal mainly composed aluminum. On the other hand, 
the etch rate of the lower layer film formed of metal mainly 
composed of molybdenum can be controlled within a practical 
range by suitably selecting the concentration of the additive 
element added to the metal mainly composed of molybdenum. 
Accordingly, when the concentration of the additive element 
of the lower layer film is selected depending on the etch rate 
of the upper layer film, the etch rate of the upper layer film 
and the lower layer film is controlled to obtain a desired 
pattern shape. 
[0025] 

The invention described in claim 2 is characterized in 
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that in the thin film transistor related to claim 1, the film 
thickness of the upper layer film is from 50 nm to 150 nm both 
inclusive, whereby the following effects can be provided. That 
is, the generation of hillock on the surface of the gate 
electrode or the signal wiring can be efficiently restrained. 
Even in further depositing a film on the upper layer film, 
inter-wiring short due to the growth of hillock can be prevented, 
and at the same time, even in high-temperature process, it is 
possible to use an Al film with low specific resistance or an 
Al film with low-concentration additional element. 
[0026] 

The invention described in claim 3 is characterized in 
that in the thin film transistor related to claim 1 or 2 , the 
tungsten concentration of the lower layer film is from 0.5 
atomic % to 30 atomic % both inclusive, whereby the following 
effects can be provided. That is, when the tungsten 
concentration is 0.5 atomic % or less, the etch rate of the 
lower layer film becomes so high that undercut is liable to 
occur. On the other hand, when the tungsten concentration is 
30 atomic % or more, wet etching of the lower layer film can't 
be performed. Therefore, the tungsten concentration is 
limited within the above range, whereby the lower layer film 
can be etched without residue by the wet etching method, and 
also the etch rate of the lower layer film can be controlled 
according to the etch rate. 



16 



[0027] 

The invention described in claim 4 is a manufacturing 
method for a thin film transistor having a semiconductor layer , 
a gate insulation film, a gate electrode, a source-drain 
electrode and a signal wiring, which are formed on a substrate, 
and the method is characterized in that the process of forming 
from the gate electrode to the signal wiring includes the steps 
of forming a lower layer film formed of metal mainly composed 
of molybdenum , forming an upper layer film formed of metal 
mainly composed of aluminum to be stacked on the lower layer 
film, and simultaneously forming the lower layer film and the 
upper layer film in a designated pattern by wet etching, whereby 
the following effects are provided. 
[0028] 

The upper layer film formed of metal mainly composed of 
aluminum and the lower layer film formed of metal mainly 
composed of molybdenum are simultaneously formed in a 
designated pattern with the same etchant, whereby high 
productivity can be realized. Furthermore, since the wet 
etching method can be used, etching residue of flakes or the 
like can be eliminated. 
[0029] 

The invention described in claim 5 is characterized in 
that in the manufacturing method for the thin film transistor 
related to claim 4, as the lower layer film, an alloy film of 
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molybdenum and tungsten is used, and in the forming process 
of the lower layer film, the concentration of the tungsten is 
controlled to a value so that the etch rate of the lower layer 
film is the same or lower than the etch rate of the upper layer 
film, whereby the following effects are provided. That is, 
the etch rate of the lower layer film can be controlled 
according to the etch rate of the upper layer film, so that 
the shapes of the gate electrode and the signal wiring can be 
easily controlled to an arbitrary shape, for example, a gently 
tapered shape. 
[0030] 

The thin film transistor array and the manufacturing 
method for it, which are embodiments of the invention, will 
now be described with reference to Figs. 1 to 8 . 
[0031] 

First, the structure of the thin film transistor array 
will now be described with reference to Fig. 1. That is, an 
undercoat film 2 formed of SiOx is provided on a translucent 
substrate 1 formed by a glass substrate or the like. A 
polycrystalline Si film pattern 3 is provided on the undercoat 
film 2. The polycrystalline Si film pattern 3 is provided with 
a P-type semiconductor region 3P, an N-type semiconductor 
region 3N, and a low-doped n-type semiconductor region 3LD. 
[0032] 

Further, a first gate insulation film 4 and a second gate 
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insulation film 5 are formed to cover a polycrystalline Si film 
pattern 3 on a translucent substrate 1, and a gate metal film 
pattern 6 is formed on the upper layer of the second gate 
insulation film 5 . The gate metal film pattern 6 is constructed 
by stacking a lower layer film 6a and an upper layer film 6b, 
and the lower layer film 6a is formed of a molybdenum-tungsten 
alloy (hereinafter referred to as Mo-W alloy) . The upper layer 
film 6b is formed of an aluminum-zirconium alloy (hereinafter 
referred to as Al-Zr alloy). The gate metal film pattern 6 
fulfills functions of a gate electrode of each transistor, a 
pixel transistor part and a signal wiring of a driving circuit 
part. 
[0033] 

Further, a first interlayer insulation film 7 is formed 
to cover the gate metal film pattern 6 on the translucent 
substrate 1, and a second interlayer insulation film 9 and a 
pixel electrode 8 formed by a transparent conductive film such 
as ITO are formed on the first interlayer insulation film 7 . 
The first and second interlayer insulation films 7, 8 are formed 
of SiOx or the like. A source electrode 10S, a drain electrode 
10D, and a scan wiring 10SB are disposed on the upper layer 
of the second interlayer insulation film 9. These electrodes 
10S, 10P, 10SB are formed by stacking a titanium film 
(hereinafter referred to as Ti film) 10a and an aluminum film 
(hereinafter referred to as Al film) 10b, and respectively 



19 



connected to P-type and N-type semiconductor regions 3P, 3N 
and a pixel electrode 8. On the translucent substrate 1, a 
passivation film 11 formed of SiNx is formed to cover these 
electrodes 10S, 10D, 10SB. Thus, a thin film transistor array 
including a pixel part A, a pixel transistor part B, a driving 
circuit part C and a gate wiring part D is constructed. 
[0034] 

The manufacturing method for the thin film transistor 
array will now be described. On the translucent substrate 1 
such as a glass substrate, an undercoat film 2 formed of SiOx 
or the like is deposited. Further, amorphous Si film is 
deposited on the undercoat film 2, and after a designated heat 
process is conducted thereto, excimer laser is applied thereto 
to form a polycrystalline Si film 3'. (See Fig. 2A) 

Subsequently, the polycrystalline Si film 3 'is shaped 
into a designated polycrystalline Si film pattern 3 by 
lithography process using wet etching, and then a first gate 
insulation film 4 formed of SiOx and a second gate insulation 
film 5 formed of TaOx are continuously deposited on the whole 
surface of the substrate. Further, a lower layer film 6a formed 
of Mo-W alloy and an upper layer film 6b formed of Al-Zr alloy 
are deposited and stacked on the second gate insulation film 
5. (Fig. 2B) 

Subsequently, p-type transistor is formed in a 
designated region of a driving circuit part C . In this process , 
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first, a designated photo resist pattern (not shown) is formed 
on an upper layer film 6b , and the lower layer film 6a and the 
upper layer film 6b are collectively wet-etched using a mixed 
solution of phosphoric acid, nitric acid, acetic acid and water 
to make a mask pattern 12 for ion implantation formed by the 
upper and lower layer films 6a, 6b. (See Fig. 2C) 

With the mask pattern 12 as a mask, gas containing B 
(boron) is selectively injected into a part of the 
polycrystalline Si film pattern 3 to form a p-type 
semiconductor region 3P. (See Fig. 2D) Further, 

consecutively a designated photo resist pattern is formed on 
the translucent substrate 1 where the mask pattern 12 is formed, 
and again the mask pattern (the lower layer film 6a and the 
upper layer film 6b) 12 is collectively wet-etched with a mixed 
solution of phosphoric acid, nitric acid, acetic acid and water 
to thereby shape the mask pattern 12 into a gate metal film 
pattern 6. The gate metal film pattern 6 has parts fulfilling 
the functions of the gate electrode of the p-type transistor, 
the gate electrode of the n-type transistor, and signal wirings 
of the pixel transistor part B and the driving circuit part 
C. (See Fig. 2E) 

Subsequently, after a designated photo resist pattern 
(not shown) is formed on the translucent substrate 1, reactive 
ion etching using F-base gas is performed, whereby the second 
gate metal film 5 is subjected to patterning. Thus, a second 
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gate insulation film pattern 5LD is formed on the side of the 
gate metal film pattern 6, which becomes a gate electrode of 
the pixel transistor part B. With the gate metal film pattern 
6 and the second gate insulation film pattern 5LD as a mask, 
gas containing P(phosphorus ) is selectively injected into a 
part of the polycrystalline Si film pattern 3. Thus, n-type 
semiconductor region 3N and a low-doped n-type semiconductor 
region 3LD are formed on the polycrystalline Si film pattern 
3. At the time, the low-doped n-type semiconductor region 3LD 
formed under the second gate insulation film pattern 5LD 
becomes high resistance because the quantity of injecting 
P ( phosphorus ) is small so as to perform effective work for 
reducing off -current in TFT characteristic. (See Fig. 3A) 

Subsequently, a first interlayer insulation film 7 
formed of SiOx is deposited on the whole surface of the 
translucent substrate 1. After the first interlayer 
insulation film 7 is deposited, a transparent conductive film 
(not shown) such as ITO is deposited to cover the whole surface 
of the first interlayer insulation film 7 , and further 
lithography process using wet-etching is conducted for the 
transparent conductive film to make a pixel electrode 8 . After 
the pixel electrode 8 is made, a second interlayer insulation 
film 9 formed of SiOx is deposited to cover the pixel electrode 
8 on the first interlayer insulation film 7. (See Fig. 3B) 

After that, an opening 13 reaching the P-typ e 
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semiconductor region 3P and N-type semiconductor region 3N is 
formed in the first and second interlayer insulation films 7,8, 
and further an opening 14 reaching the pixel electrode 8 is 
formed in the second interlayer insulation film 9. After the 
openings 13, 14 are formed, Ti film 10a and Al film 10b are 
stacked and deposited on the whole surface of the translucent 
substrate 1, and further the Al film 10b and Ti film 10a are 
respectively subjected to patterning by the lithography 
process using wet-etching and dry etching, thereby forming a 
source electrode 10S, a drain electrode 10D and a scan wiring 
10SB. (See Fig. 3C) 

Lastly, SiNx film is deposited on the whole surface of 
the translucent substrate 1 to form a passivation film 11. 
Further, after a heat process is conducted at a designated 
temperature in an atmosphere of hydrogen gas plasma, an opening 
15 reaching the pixel electrode 8 and a packaging electrode 
part (not shown) is formed in the passivation film 11 to 
complete a thin film transistor array shown in Fig. 1. 
[0035] 

Subsequently, the gate metal film pattern 6 of the thin 
film transistor array of the invention will now be described 
in detail taking lamination structure (Al- Zr/Mo-W laminated 
film) of the upper layer film 6b formed of an Al- Zr alloy and 
the lower layer film 6a formed of an Mo-W alloy shown in the 
present embodiment as an example. 
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[0036] 

The additive element concentration dependency of the 
etch rate of the Al-Zr alloy film and Mo-W alloy film in the 
case of using a mixed solution of phosphoric acid, nitric acid, 
acetic acid and water shown in the above embodiment is shown 
in Figs. 4 and 5. As is clear from the diagrams, in the films 
formed of the Al-Zr alloy and Mo-W alloy, the etch rate varies 
with the concentration of Zr and W which are additional 
elements . 
[0037] 

In the Al-Zr alloy film, with an increase in Zr 
concentration, the etch rate is lowered, and such a change in 
etch rate will not change even in the case of disposing Mo-W 
alloy film in the lower layer. On the other hand, in the Mo-W 
alloy film, with an increase in W concentration, the etch rate 
is lowered. Preferably the tungsten concentration in the Mo-W 
alloy film is basically from 0.5 atomic % to 30 atomic % both 
inclusive. The reason for this is as follows. That is, when 
the tungsten concentration is 0.5 atomic % or less, the etch 
rate of the Mo-W alloy becomes so high that undercut is liable 
to occur. On the other hand, when the tungsten concentration 
is 30 atomic % or more, wet etching of the lower layer film 
can't be performed. 
[0038] 

Although the tungsten has such a concentration range, 
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there is a difference in etch rate even with the same W 
concentration. The reason for this is considered as follows. 
That is , in the case of stacking the Al- Zr alloy f ilm/Mo-W alloy 
film, when the upper layer Al-Zr alloy film is etched to expose 
the surface of the Mo-W alloy film, cell reaction is caused 
between both alloy films in etchant, and a passive state layer 
is formed on the surface of the Mo-W alloy film by cell reaction, 
and the etch rate of the Mo-W alloy film is lowered by the formed 
passive state layer. 
[0039] 

It is not always obvious how far the passive state layer 
is formed, and the formation state of the passive state layer 
varies with a change of etching conditions: 
. Etchant is stirred or not; 

. Etching is performed in the atmospheric pressure or under 
reduced pressure. Further, the formation state of the passive 
state layer varies with a change in the form of etchant such 
as composition and liquid temperature. For this reason, the 
actual etch rate of the Mo-W alloy film has a difference shown 
in Fig. 5. 
[0040] 

Each composition of the actual gate metal film pattern 
6 for controlling the etching sectional form is determined on 
the basis of indexes shown in Fig. 6. That is, when Zr 
concentration of the Al-Zr alloy film (upper layer film 6b) 
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is taken as CZr (atomic %) and W concentration of Mo-W alloy 
film (lower layer film 6a) is taken as CW ( Zr) (atomic %), in 
the case of disposing Mo-W alloy film in which the range 
indicated by an area A in Fig. 6, that is, the quantity meeting 
the condition of the following formula (2) is taken as the 
quantity of W added, the etch rate of the Mo-W alloy film is 
higher than that of the Al-Zr alloy film. Consequently, side 
etching of the Mo-W alloy film becomes superior, so that the 
so-called undercut is liable to occur . As a result , the 
coverage for a step of the Al-Zr alloy film, which is the upper 
layer film 6b is deteriorated to heighten the possibility of 
causing inter-wiring short. 
[0041] 

CW (Zr) < 2.5 CZr + 5 ... (2) 

On the other hand, in the case of disposing Mo-W alloy 
film in which W concentration is in the range indicated by an 
area C in Fig. 6, that is, the quantity meeting the condition 
of the following formula ( 3 ) is taken as the quantity of W added, 
the etch rate of the Al-Zr alloy film is higher than that of 
the Mo-W alloy film. Consequently, wiring of the Al alloy part 
(upper layer film 6b) having low resistance becomes thinner. 
As a result, there is the possibility of causing the 
disadvantages that the effective resistance of wiring is 
increased or in the case of very thin wiring, the upper layer 
film 6b (Al-Zr) is eliminated. 
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[0042] 

CW (Zr) > 3CZr + 15 . . . (3) 

Accordingly/ in the case of using the laminated film of 
Al-Zr/Mo-W as the gate metal film pattern 6 as in the above 
embodiment, it is desirable that the Zr concentration in the 
Al-Zr alloy film and the W concentration in the Mo-W alloy film 
are in the range indicated by an area B in Fig. 6, that is, 
they meet the following formula (4). 
[0043] 

3C (Zr) + 15 ^ CW (Zr) ^ 2.5 CZr + 5 ... (4). 

The film thickness of the Al-Zr/Mo-W laminated film will 
now be described. In the laminated film of Al-Zr/Mo-W, the 
film thickness is determined by two required conditions: (1) 
the generation density of hillock in the Al- Zr alloy film (upper 
layer film 6b) by heat process; and (2) wiring resistance 
required in designing a device. 
[0044] 

First, the generation density of hillock as the first 
required condition will be described. In the case where the 
highest process temperature (hereinafter referred to as Tmax) 

after the gate metal film pattern 6 is formed is 3 00 °C, for 
example, in the thin film transistor array whose Zr 
concentration in the Al-Zr alloy film (upper layer film 6b) 
is 0.5 atomic % or more, failure such as inter-wiring short 
due to hillock is not caused regardless of film thickness. 
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[0045] 

On the other hand, in the case where the highest process 
temperature after the gate metal film pattern 6 is formed is 
450 °C, in the thin film transistor array whose Zr concentration 
in the Al-Zr alloy film (upper layer film 6b) is 7.0 atomic %, 
failure such as inter-wiring short due to hillock is not caused 
regardless of film thickness of the Al-Zr alloy film (upper 
layer film 6b). As a result of examining these conditions in 
detail, it is found that in the case of Al-Zr alloy film (upper 
layer film 6b) to which Zr whose concentration meets the 
conditions of the following formulas (5) (6) is added, problem 
such as inter-wiring short due to hillock is not caused 
regardless of its film thickness. 
[0046] 

CZr ^ 0.5 ... (5) 
, wherein 20°C S Tmax^300°C . 

CZr ^ 0.043 Tmax - 12.4 (6) 

, wherein 300°C S Tmax^500°C . 

The film thickness constitution in the case where the 
Zr concentration of the Al-Zr alloy film (upper layer film 6a) 
should be lowered in spite of high Tmax in order to obtain wiring 
resistance desirable in design will now be described with 
reference to the following tables 1, 2. The table 1 and table 
2 show whether or not wiring failure (short) due to hillock 
is caused in the TFT array having the gate metal film pattern 
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6 using Al simple substance film and Al-Zr alloy films of 
various compositions in the upper layer film 6b and Mo-W alloy 
film in the lower layer film 6a. The table 1 shows the case 

of Tmax = 450°C , and the table 2 shows the case of Tmax = 500°C. 

[0047] 

[Table 1] 



Tmax = 450°C. 



^\R|m thickness 
composition 


50 nm 


100 nm 


150 nm 


200 nm 


Al 


O 


0 


o 


X 


AI-0.5 at%Zr 


o 


o 


o 


X 


AI-1.0 at%Zr 


o 


0 


o 


X 


AI-5.0 at%Zr 


0 


0 


o 


X 


AI-7.0 at%Zr 


o 


0 


o 


O 


AI-9.0 at%Zr 


o 


o 


o 


O 



0... no failure x. . .occurrence of failure 



[0048] 
[Table 2] 
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Tmax = 500°C. 



Film thickness 

1 III 1 1 VI IIV/IM 1 VWV 

composition 


50 nm 


100 nm 


150 nm 


200 nm 


Al 


O 


0 


o 


X 


AI-0.5 at%Zr 


O 


o 


0 


X 


AI-1.0 at%Zr 


o 


o 


0 


X 


AI-5.0 at%Zr 


o 


o 


o 


X 


AI-7.0 at%Zr 


o 


o 


o 


X 


AI-9.0 at%Zr 


o 


o 


o 


I ° 



O... no failure x. . .occurrence of failure 



[0049] 

As is clear from the table 1 and the table 2, the hillock 
generation density of the Al film and the Al- Zr alloy film has 
film thickness dependency , and in the case where the film 
thickness ranges from 50 nm to 150 nm, problem such as 
inter-wiring short due to hillock is not caused in the Al- 
Zr alloy and Al film. Further, in the case of the Al- Zr alloy 
film, the above problem is not caused regardless of its 
composition. 
[0050] 

The wiring resistance, which is the second required 
condition of film thickness constitution, will now be described. 
The first significant characteristic of the gate metal film 
pattern 6 formed by the lamination construction of the Al alloy 



film and the Mo-W alloy film according to the invention is that 
the alloy mainly composed of Mo is used as the lower layer film 
6a to collectively perform wet-etching, which will produce the 
advantage of high yield or improvement in productivity. 
[0051] 

On the other hand, the second significant characteristic 
is that it sufficiently withstands high-temperature process 
and low wiring resistance can be realized . The reason for these 
characteristics is as follows. That is, the first reason is 
that although the highest process temperature after the gate 

metal film pattern 6 is formed is high as much as 450 °C as 
described above, the concentration of additive ( Zr) in the 
metal film (Al-Zr alloy film) mainly composed of Al can be 
lowered. The second reason is that the specific resistance 
of the Mo-W alloy film, which is the lower layer film 6a , ranges 

from 15 to 20 (wQcrn, and the specific resistance is very low 
as compared with the titanium film used as the lower layer film 
in the past. 
[0052] 

As an example, the following gate metal film patterns 
6, 54 are formed to measure the Al-Zr alloy film thickness 
dependency of the sheet resistance. The results are shown in 
Fig. 7. As the gate metal film pattern 6 of the invention, 
an upper layer film 6b formed of Al- Zr alloy to which 1 . 0 atomic % 
Zr is added is formed with various film thickness on a lower 
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layer film 6a formed of Mo-W alloy and having a film thickness 
of 150 nm. As the gate metal film patter 54 of the prior art, 
an upper layer film 54b formed of Al- Zr alloy to which 1.0 
atomic % Zr is added is formed with various film thickness on 
a lower layer film 54a formed of titanium and having a film 
thickness of 150 nm. The specific resistance of the thus formed 
lower layer film 6a (Mo-W alloy) is 20 (iQ'cm, and the specific 
resistance of the lower layer film 54a (titanium) is 100 jiQcm. 
[0053] 

As is clear from Fig. 7, the gate metal film pattern of 
the invention can be decreased in sheet resistance as compared 
with that of the prior art. The larger the effect is, the 
smaller the film thickness of the upper layer film 6b, 4b is. 
When the film thickness of the upper layer film 6b, 54b is 100 
nm, the effect of reducing the sheet resistance by 3 0% can be 
obtained, and in the case of 7 5 nm, reduction by 35% can be 
obtained. Thus, the excellent gate metal film pattern which 
has not been obtained heretofore can be made jointly with the 
effect of restraining the above hillock generation density, 
and it is possible to provide a liquid crystal display device 
having excellent display quality for that. 
[0054] 

As the gate metal film pattern 6, the lamination 
structure (Al-Zr/Mo-W laminated film) having the upper layer 
film 6b formed of Al-Zr alloy and the lower layer film 6a formed 
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of Mo-W alloy is used in the above embodiment. One of the major 
characteristics of the invention is that as the lower layer 
film 6a , the metal film mainly composed of molybdenum (Mo) is 
used, whereby the aluminum alloy used as the upper layer film 
6b is decreased in resistance so that its specific resistance 

is 20 ^iQ-cm (=the quantity of additive element is held down) . 
Accordingly, the metal used as the upper layer film 6b is not 
limited to Al-Zr alloy. The case of forming the upper layer 
film 6b' of Al-Nd alloy will now be described. 
[0055] 

In the case of forming the upper layer film 6b ' of Al-Nd 
alloy, the following tendencies are similar to those in the 
case of providing the upper layer film 6b of the Al-Zr alloy. 

The specific resistance of the upper layer film 6b' is 
increased in proportion to the Nd concentration. 

. Even if the Nd concentration is low so that heat resistance 
is low, the hillock generation density can be reduced by making 
the film thickness of the upper layer film 6b ' small, so no 
problem is caused in practical use. 

In collectively performing wet etching, the etch rate of 
the lower layer film 6a (Mo-W alloy) is lowered as compared 
with the case where the lower layer film 6a is a monolayer. 
The etch rate, the tendency of Nd concentration dependency of 
the hillock generation density and the optimum film thickness 
constitution are, however, different from those of the upper 
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layer film 6b formed by Al-Zr alloy film. 
[0056] 

The detailed description is omitted here, and only the 
conditions showing the optimum concentration range and film 
thickness constitution will be described. In the following 
description, the Nd concentration in the Al-Nd alloy film is 
CNd, the W concentration in the Mo-W alloy film used in the 
Al-Nd/Mo-W lamination structure is CW (Nd), and the highest 
process temperature after the gate metal film is deposited is 
Tmax similarly to the above description. 
[0057] 

Also in this modified form, each composition of the 
actual gate metal film pattern 6 ' for controlling the etching 
sectional shape is determined on the basis of indexes shown 
in Fig. 8. For the same reason as that in the case of the above 
Al-Zr /Mo-W lamination structure (See Fig. 6) , when the optimum 
Nd concentration and W concentration meet the following formula 
(7) (range indicated by the sphere of an area B in Fig. 8), 
the required condition of the invention is satisfied. 
[0058] 

CNd + 15 ^ CW (Nd) ^ 0.5 CNd + 5 ... (7) 
The optimum film thickness constitution and 
concentration range of the lamination structure of the upper 
layer film 6b' (Al-Nd) /the lower layer film 6a (Mo-W) will now 
be described. 
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[0059] 

Even in the laminated film of Al-Nd/Mo-W, similarly to 
the case of the laminated film of Al- Zr/Mo-W, the film thickness 
is determined by two required conditions : ( 1 ) the generation 
density of hillock in the Al-Nd alloy film (upper layer film 
6b) by heat process; and (2) wiring resistance required in 
designing a device. 
[0060] 

First , the generation density of hillock as the first 
required condition will be described- In the case where the 
highest process temperature (hereinafter referred to as Tmax) 
after the gate metal film pattern 6 ' having the upper layer 

film 6b ' is formed is 300 °C, in the thin film transistor array 
whose Nd concentration in the Al-Nd alloy film (upper layer 
film 6b' ) is 0.2 atomic % or more, failure such as inter-wiring 
short due to hillock is not caused regardless of film thickness . 
[0061] 

On the other hand, in the case where the highest process 
temperature after the gate metal film pattern 6 ' is formed is 
4 50 °C, in the thin film transistor array whose Nd concentration 
in the Al-Nd alloy film (upper layer film 6b') is 3.5 atomic %, 
failure such as inter-wiring short due to hillock is not caused 
regardless of film thickness of the Al-Nd alloy film (upper 
layer film 6b'). As a result of examining these conditions 
in detail, it is found that in the case of Al-Nd alloy film 
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(upper layer film 6b') to which Nd whose concentration meets 
the conditions of the following formulas (8), (9) is added , 
problem such as inter-wiring short due to hillock is not caused 
regardless of its film thickness. 
[0062] 

CNd ^ 0.2 . . . ( 8 ) 
,wherein 20°C ^ Tmax^300°C . 

CNd ^ 0.022 Tmax - 6.4 (9) 

, wherein 300°C S Tmax^500°C . 

The film thickness constitution in the case where the 
Nd concentration of the Al-Nd alloy film (upper layer film 6a) 
should be lowered in spite of high Tmax as much as from 300 °C 
to 500 °C in order to obtain wiring resistance desirable in 
design will now be described with reference to the following 
tables 3, 4. The table 3 and table 4 show whether or not wiring 
failure (short) due to hillock is caused in the thin film 
transistor array having the gate metal film pattern 6 using 
Al simple substance film and Al-Nd alloy films of various 
compositions in the upper layer film 6b ' and Mo-W alloy film 
in the lower layer film 6a. The table 3 shows the case of Tmax 

= 450°C , and the table 4 shows the case of Tmax = 500°C. 

[0063] 

[Table 3] 
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Tmax = 450°C. 



Film thickness 

N. 1 III 1 1 LI II vi\l 1 vOO 

composition ^\ 


50 nm 


100 nm 


150 nm 


200 nm 


Al 


o 


o 


o 


X 


AI-0.2 at%Nd 


o 


0 


0 


X 


AI-0.5 at%Nd 


o 


0 


o 


X 


AI-2.0 at%Nd 


O 


o 


0 


X 


AI-3.5 at%Nd 


o 


0 


0 


O 


AI-4.5 at%Nd 


o 


0 


o 


o 



O... no failure x. . .occurrence of failure 



[0064] 
[Table 4] 
Tmax = 500°C. 



^\Film thickness 
composition 


50 nm 


100 nm 


150 nm 


200 nm 


Al 


O 


o 


o 


X 


AI-0.2 at%Nd 


o 


0 


o 


X 


AI-0.5 at%Nd 


O 


0 


o 


X 


AI-2.0 at%Nd 


O 


o 


o 


X 


AI-3.5 at%Nd 


o 


o 


o 


X 


AI-4.5 at%Nd 


o 


o 


o 


O 



O... no failure x .. .occurrence of failure 



[0065] 
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As is clear from the table 3 and the table 4, the hillock 
generation density of the Al simple substance film or the Al- Nd 
alloy film has film thickness dependency , and in the case where 
the film thickness ranges from 50 nm to 150 nm, problem such 
as inter-wiring short due to the occurrence of hillock is not 
caused regardless of the composition of the Al - Nd alloy film 
(upper layer film 6b') and even in Al film. As to the metal 
film mainly composed of Al, which is used as the upper layer 
films 6b, 6b', in addition to the Al film, Al-Zr alloy film, 
and Al-Nd alloy film shown in the above embodiment, an alloy 
film formed by adding one or two kinds selected from the other 
elements such as Ti, Ta, Gd, V and B to Al may be applied thereto. 
At the time, it will be sufficient that the concentration of 
additional element ( in the case of adding two or more kinds 
of elements, the total concentration of the additional 
elements) is substantially from 0.5 atomic % to 10 atomic %. 
Especially in the case where the highest process temperature 

after the gate wiring is formed ranges from 300 °C to 500°C, Al 
film or Al alloy film thickness ranging from 50 nm to 150 nm 
will not cause any problem in practical use. 
[0066] 

Further, although the metal film mainly composed of 
molybdenum (Mo) used as the lower layer film 6a is Mo-W alloy 
in the above embodiment, that is, tungsten is used as an element 
to be added to molybdenum, it goes without saying that metal 
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(e.g. zirconium, vanadium and the like) other than tungsten 
may be added to constitute the above lower layer film. 
[0067] 

[Advantage of the Invention] 

The advantage of the invention described in claims 1, 

4. 

The upper layer film and the lower layer film can be 
collectively subjected to patterning by wet etching method 
using the same etchant without using dry etching method, 
whereby the productivity is improved for that, etching failure 
is hardly caused, and yield can be improved. 
[0068] 

The film formed of metal mainly composed of molybdenum 
works as a good barrier layer to moisture penetration instead 
of the titanium film. Furthermore, since the film formed of 
metal mainly composed of molybdenum does not generate residue 
in dry etching due to the damage in ion implantation, which 
has been found in the case of the titanium film, the machining 
accuracy for the thin film transistor can be improved for that. 
[0069] 

Furthermore, the lower layer film formed of metal mainly 
composed of molybdenum having relatively low specific 
resistance is provided, whereby while the film thickness of 
the upper layer film (of metal mainly composed of aluminum) 
is made smaller, the wiring resistance of the gate electrode 
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and the signal wiring can be reduced. The hillock generation 
density in the upper layer film has film thickness dependency, 
so that the smaller the film thickness of the upper layer film 
is, the less hillock occurs, and the more the coverage of the 
upper and lower layer films can be improved. Accordingly, in 
the invention, while the wiring resistance is held down, 
inter-wiring short can be restrained. 
[0070] 

Furthermore, since the shape of the lamination structure 
of the lower layer film and the upper layer film (of metal mainly 
composed of aluminum) can be controlled by controlling the 
concentration of additional element other than molybdenum 
contained in the lower layer film (of metal mainly composed 
of molybdenum), the etch rate of the upper layer film and the 
lower layer film can be controlled so as to obtain a desired 
pattern shape. 
[0071] 

Advantage of the invention described in claim 2. 

The occurrence of hillock can be restrained further 
efficiently and also as the upper layer film, the Al film having 
low specific resistance even in high-temperature process or 
the Al alloy film having low concentration of additive element 
can be used. 
[0072] 

Advantage of the invention described in claim 3. 
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The lower layer film can be etched without residue by 
wet etching method. The etch rate of the lower layer film can 
be easily controlled according to the etch rate of the upper 
layer f ilm, whereby the etching accuracy can be improved for 
that. 
[0073] 

Advantage of the invention described in claim 5. 

The gate electrode and the signal wiring can be easily 
shaped to be convenient in respect of coverage and the like, 
as the side surfaces of the gate electrode and the signal wiring 
are shaped to be gently tapered. 
[0074] 

According to the invention, as described above, the gate 
electrode and the signal wiring having low resistance and high 
reliability can be formed with higher productivity and yield 
than before, and a liquid crystal display device having a high 
aperture ratio, high resolution and large dimensions can be 
realized by the thin film transistor. 

Brief Description of the Drawings: 

Fig. 1 is a sectional view showing the constitution of 
a thin film transistor array according to one embodiment of 
the invention; 

Figs. 2A to 2E are sectional views respectively showing 
the respective steps of the first half process of a 
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manufacturing method for the thin film transistor array of the 
embodiment; 

Figs. 3A to 3C are sectional views respectively showing 
the respective steps of the second half process of the 
manufacturing method for the thin film transistor array of the 
embodiment; 

Fig. 4 is a diagram showing the Zr additive concentration 
dependency of the etch rate of the Al- Zr alloy film; 

Fig. 5 is a diagram showing the W additive concentration 
dependency of the etch rate of the Mo-W alloy film; 

Fig. 6 is a diagram showing the relationship between the 
composition of Al-Zr alloy film and the composition of the Mo-W 
alloy film; 

Fig. 7 is a diagram showing the Al- Zr alloy film thickness 
dependency of sheet resistance in the gate metal film pattern 
formed of Al-Zr /Mo-W according to the invention and the gate 
metal film pattern formed of Al-Zr/Ti according to the related 
art; 

Fig. 8 is a diagram showing the relationship between the 
composition of the Al-Nd alloy film and the composition of the 
Mo-W alloy film; and 

Fig. 9 is a sectional view showing the constitution of 
a thin film transistor array according to the related art. 
[Description of the Reference Numerals and Signs] 

1: translucent substrate 3: polycrystalline Si film 
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pattern 3P: p-type semiconductor region 3N: n-type 
semiconductor region 3LD: low-doped n-type semiconductor 
region 4: first gate insulation film 5: second gate 
insulation film 6: gate metal film pattern 6a: lower layer 
film 6b: upper layer film 7: first interlayer insulation film 
8: pixel electrode 9: second interlayer insulation film 10S: 
source electrode 10D: drain electrode 10SB: scan line 
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FIGURE 4: 

ETCH RATE of Al-Zr ALLOY FILM (ARBITRARY COORDINATES) 
ETCHING CONCENTRATION IN Al-Zr ALLOY FILM (ATOMIC %) 

FIGURE 5: 

ETCH RATE OF Mo-W ALLOY FILM (ARBITRARY COORDINATES) 
W CONCENTRATION IN Mo-W ALLOY FILM (ATOMIC %) 

FIGURE 6: 

W CONCENTRATION IN Mo-W ALLOY FILM CW ( Zr) (ATOMIC %) 
Zr CONCENTRATION IN Al-Zr ALLOY FILM CZr (ATOMIC %) 
AREA A AREA B AREA C 

FIGURE 7: 

SHEET RESISTANCE OF GATE METAL FILM PATTERN 
FILM THICKNESS OF UPPER LAYER FILM 
THE INVENTION 
RELATED ART 

FIGURE 8: 

W CONCENTRATION IN Mo-W ALLOY METAL CW (Nd) (ATOMIC %) 
Nd CONCENTRATION IN Al-Nd ALLOY CNd (ATOMIC %) 
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